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Description 

X-RAY SOURCE SUPPORT ASSEMBLY 

Background of Invention 

[0001] The present invention relates generally to an x-ray source 
support assembly, and, more particularly to an x-ray 
source support assembly with improved profile and con- 
trol. 

[0002] x-ray based imaging has been utilized for a wide variety 
of imaging applications. One such category of applications 
is comprised of medical imaging. Although it is known 
that x-ray imaging may take on a wide variety of configu- 
rations within the medical industry, it commonly is based 
on the transmission of low energy rays through a body 
structure. These low energy rays are subsequently re- 
ceived and processed to formulate an image, often three- 
dimensional, of the body structure that can by analyzed 
by clinicians as a diagnostic aid. 

[0003] For many x-ray imaging applications the position and of 
the x-ray source assembly and the direction of the x-ray 
streams must be positioned properly to facilitate proper 



imaging. In these applications, it is common for the x-ray 
source to be pivoted about an axis to provide the proper 
emission direction. In addition, many imaging applications 
require automated positioning of the x-ray source. This is 
commonly accomplished through the use of a motorized 
assembly engaging the rotational axis by way of a clutch 
assembly. Separate clutch and braking assemblies further 
increase the profile of many existing assemblies. Existing 
motorized assemblies are commonly bulky, complicated, 
and expensive. In addition, their size and unwieldy nature 
often interferes with the supporting structure necessary to 
support the x-ray source assembly. This results in the re- 
quirement that the rotational axis by offset to one side of 
the supporting structure. By offsetting the rotational axis, 
motion of the x-ray source can become more complex 
and require additional controls and assemblies. This addi- 
tional complexity can serve to increase the cost and ham- 
per the functionality of the resultant imaging assembly. 
[0004] | t would, therefore, be highly desirable to have an x-ray 
source support assembly that provided a compact posi- 
tioning support with improved functionality. Furthermore, 
it would be highly desirable to have an x-ray source sup- 
port assembly that eliminated the need for separate clutch 



and braking assemblies. 
Summary of Invention 

[0005] An x-ray generating assembly is provided comprising an 
x-ray source assembly mounted to a mounting element. 
The assembly further includes a support assembly com- 
prising a motor element and a gear assembly in commu- 
nication with the motor element. An output shaft is in 
communication with the gear assembly such that the out- 
put shaft rotates in response to the motor element. The 
mounting element is positioned around the output shaft. 
An electromechanical lock is engaged to the output shaft 
such that the electromechanical lock rotates in concert 
with the output shaft. The electromechanical lock has an 
engaged condition and a disengaged condition. The elec- 
tromechanical lock engages the mounting element when 
the electromechanical lock is in the engaged condition 
such that the mounting element rotates with the output 
shaft. The mounting element is free to rotate when the 
electromechanical lock is in the disengaged condition. 

[0006] other features of the present invention will become ap- 
parent when viewed in light of the detailed description of 
the preferred embodiment when taken in conjunction with 
the attached drawings and appended claims. 



Brief Description of Drawings 

[0007] FIGURE 1 is an illustration x-ray generating assembly for 
use in the present invention; and 

[0008] FIGURE 2 is a cross-sectional illustration of the x-ray gen- 
erating assembly illustrated in Figure 1, the cross-section 

taken along the lines 2-2 in the direction of the arrows. 
Detailed Description 

[0009] Referring now to Figures 1-2, which are illustrations of an 
x-ray generating assembly 10 in accordance with the 
present invention. The x-ray generating assembly 10 is 
intended for use in a wide variety of imaging applications. 
The x-ray generating assembly 10 includes an x-ray 
source assembly 12 rotatable about a rotation axis 14. Al- 
though the rotation axis 14 is illustrated as a horizontal 
axis, a wide variety of rotational axis 14 are contemplated 
by the present invention. The x-ray source assembly 12 
generates a beam of x-rays 11 directed at an object or ta- 
ble 13. The x-ray source assembly 12 is suspended from 
a support assembly 16, which in turn is mounted to a 
support structure 18. The support assembly 16 preferably 
acts as the primary structural support for the x-ray source 
assembly 12. 



[0010] An output shaft 20 acts as the primary horizontal element 
of the support assembly 16 supporting the x-ray source 
assembly 12. A motor element 22 is in communication 
with the output shaft 20 by way of a gear assembly 24 
positioned between the motor element 22 and the output 
shaft 20. Although a variety of motor elements 22, gear 
assemblies 24, and output shafts 20 are contemplated, 
the gear assembly 24 is preferably a worm gear assembly 
and the output shaft 20 is preferably a worm-driven out- 
put shaft. The gear assembly 24 is additionally preferably 
non-reversible i.e. resistant to being back driven. In this 
case the output shaft 20 cannot be used to drive the mo- 
tor element 22. This factor allows the x-ray source as- 
sembly 12 to be effectively locked in place when coupled 
to the output shaft 20 without the need for an additional 
locking element. In this fashion the profile of the x-ray 
generating assembly 10 can be reduced and the output 
shaft 20 can support the x-ray source assembly 12 di- 
rectly on the rotation axis 14. Although a wide variety of 
non-reversible gear assemblies 24 are contemplated, one 
embodiment contemplates the use of a high reduction 
worm gear assembly 24. The high reduction worm gear 
assembly 24 allows the motor element to drive the output 



shaft 20 while effectively preventing the output shaft 20 
from driving the gear assembly 24. It should be under- 
stood, however, that the present invention further con- 
templates the use of non-locking gear boxes wherein po- 
sition can be held by motor and motor controls. In addi- 
tion, at least one embodiment is contemplated wherein 
the gear assembly 24 is self locking in a static condition 
but may be slightly back-drivable when moving. 
1 ] The x-ray source assembly 12 is fixedly attached to a 
mounting element 26 and is preferably supported on the 
output shaft 20 by way of a mounting element 26. The 
mounting element 26 is positioned around the output 
shaft 20 and engages the output shaft 20 by way of a 
bearing assembly 28 positioned around the output shaft 
20. In this way the mounting element 26 is free to rotate 
about the output shaft 20. The present invention, how- 
ever, desires the x-ray source assembly 12 to be rotatably 
coupled to the output shaft 20 such that, when desired, 
the output shaft 20 can control the position of the x-ray 
source assembly 12. A controller 30, such as a computer, 
in communication with the motor element 22 can provide 
such control. In order to controllably couple/de-couple 
the x-ray source assembly 12 to the output shaft 20, the 



present invention includes an electromechanical lock 32 
assembly. The electromechanical lock 32 is in permanent 
communication with the mounting element 26 such that it 
rotates with the mounting element 26. The electrome- 
chanical lock 32 has an engaged condition and a disen- 
gaged condition. When in the engaged condition, the 
electromechanical lock 32 engages the output shaft 20 
and thereby couples the output shaft 20 to the x-ray 
source assembly 12. When in the disengaged condition, 
the electromechanical lock 32 disengages the output shaft 
20 and the mounting element 26 and x-ray source as- 
sembly 12 are free to rotate about the output shaft 20 
such that they can be manually positioned. Although a 
specific mechanical embodiment has been described, it 
should be understood that the primary function of the 
electromechanical lock 32 is to provide a controllable 
coupling between the output shaft 20 and the x-ray 
source assembly 12. 
[0012] Additionally, it is contemplated that the electromechanical 
lock 32 can be activated by energizing the lock assembly. 
The functioning of electromechanical locks is well known 
in the art. Although a wide degree of variations are con- 
templated, one embodiment contemplates the energizing 



of the electromechanical lock 32 to cause the lock 32 to 
disengage the output shaft 20. In this fashion, the default 
condition of the x-ray generating assembly 10, with the 
electromechanical lock 32 de-energized, is such that the 
x-ray source assembly 12 is coupled to the output shaft 
20. Although the electromechanical lock 32 may be con- 
trolled in a wide variety of fashion, many as simple as a 
switch, one embodiment contemplates the electrome- 
chanical lock 32 to be in communication with the con- 
troller 30 such that automated engagement/disen- 
gagement can be controlled. 
[0013] it is understood that since the x-ray source assembly 12 
can be rotated about the rotational axis 14 in both a free 
manner and a output shaft 20 coupled manner, auto- 
mated control of the x-ray source assembly 12 by the 
controller 30 would be complicated without knowledge of 
the position of the x-ray source assembly 12 at all times. 
The present invention, therefore, further contemplates the 
use of a feedback device 34 in communication with both 
the support assembly 16 and the x-ray source assembly 
12. The feedback device 34, therefore, registers the rela- 
tive rotational position of the x-ray source assembly 12 to 
the support assembly 16 even after free rotation. By plac- 



ing the feedback device 34 in communication with the 
controller 30, an automated positioning system can prop- 
erly compensate for manual repositioning of the x-ray 
source assembly 12. A wide variety of feedback devices 34 
may be utilized including, but not limited to, potentiome- 
ters, optical encoders, absolute encoders, virtual absolute 
encoders, or other position measuring devices. 
[0014] | t j S contemplated that the feedback device 34 can be 
placed in communication with the support assembly 16 
and the x-ray source assembly 12 in a variety of fashions. 
In keeping with the reduce profile nature of the present 
invention, however, one embodiment contemplates the 
use of a hollow output shaft 20. A source positioning 
shaft 36 is positioned within said hollow output shaft 20 
and is permanently coupled to the x-ray source assembly 
12. In this fashion, the source positioning shaft 36 rotates 
with the x-ray source assembly 12 even when the x-ray 
source assembly 12 is disengaged from the output shaft 
20. By placing the feedback device 34 in communication 
with the shaft end 40 of the source positioning shaft 36, 
the rotation of the shaft can be measured. Additionally, by 
positioning the feedback device 34 in a position adjacent 
the shaft end 40 the feedback device 34 can be incorpo- 



rated without interfering with the profile of the x-ray gen- 
erating assembly 10. 
[0015] while particular embodiments of the invention have been 
shown and described, numerous variations and alternative 
embodiments will occur to those skilled in the art. Ac- 
cordingly, it is intended that the invention be limited only 
in terms of the appended claims. 



